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DEPARTMENTS. 



SOLUTIONS OF PROBLEMS. 



ARITHMETIC. 

84. Proposed by SYLVESTER EOBBINS, North Branch, Hew Jersey. 
Show how to find sides, integral, fractional, and irrational, for twenty-four triangles, 
each one containing 330 square yards. 

Partial solution by B. F. FINKEL, A. M., M. So., Professor oi Mathematics in Srnry College, Springfield.Mo. 

This is properly a problem of Diophantine Analysis, and should have been 
published under that department. 

Let a, b, c, a>b>c, be three integers having no common divisor, and let 
them represent the sides of the triangle. Then the area of a triangle in terms of 
its sides is 



&--=i i /22a*b*-2a i . 
Solving this equation for a, we have, 

a^Jb* + c 8 ± 2 |/[>*c 2 -4a*. 



Let |/6 s c 2 — 4a 2 =6c— 2A». Then bc—( A/v)(v' i + l) where v can be any 
number so far as making the quantity under the radical a perfect square is con- 
cerned. 

.-. a= 1 /6 s +c 8 ±2AMi> !! -l). 

If the area of a triangle is expressed by an integer the following principles 
can be easily proved : 

(1) The sides can not all be even. 

(2) The sides can not all be odd. 

(3) No two sides can be even. 

Corollary 1. Hence, of the three sides one must be even and the other 
two odd. 

Corollary 2. The perimeter of the triangle is expressed by an even 
number. 

If we assume b and c to representodd integers, and since bc=(A/v)(v* + 1), 
we may find values of b and c by giving v such values as will make ( A/fl)(" s + 1) 
an odd integer. Then by taking such factors of this integer for values of 6 and c 
as will render y'b 2 +c 2 -l-2(A/tf)(D s + l), a perfect square, we get integral values 
required. For example, if »=2, 6—33, and c=25, gives a=52. But this does 
not furnish a ready means of writing out integral values. 

If any one will furnish us a more expeditious method we shall be pleased 
to publish it in the next issue of the Monthly. 



